Ethacrynic acid inhibits multiple steps in the NF-kappaB signaling pathway.
Ethacrynic acid has been used as a safe and effective diuretic for more than 30 years. In this study, we tested the hypothesis that ethacrynic acid is also an anti-inflammatory agent that inhibits signaling by the proinflammatory transcription factor NF-kappaB. We showed that ethacrynic acid inhibited luciferase expression in lipopolysaccharide-stimulated macrophage-like RAW 264.7 cells transfected with an NF-kappaB-dependent luciferase reporter vector and also inhibited NF-kappaB DNA binding in lipopolysaccharide-stimulated RAW 264.7 cells (electrophoretic mobility shift assay). Ethacrynic acid inhibited degradation of IkappaBalpha and IkappaBbeta in lipopolysaccharide-stimulated RAW 264.7 cells. Ethacrynic acid impaired DNA binding of wild-type p65 subunits of NF-kappaB in cells. However, DNA binding of a Cys--> Ser p65 mutant was not inhibited by ethacrynic acid, suggesting that ethacrynic acid inhibits DNA binding by alkylating p65 at Cys. In a cell-free system, binding of p50 homodimers to an NF-kappaB consensus sequence was inhibited by ethacrynic acid at concentrations from 10 to 100 microM, indicating that ethacrynic acid probably also covalently modifies the p50 subunit. These data indicate that ethacrynic acid inhibits activation of the NF-kappaB pathway at multiple points and suggest that this well-studied drug warrants further investigation as a potential therapeutic for various conditions that are associated with excessive inflammation.